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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a natural cooling closed 
electronic 

apparatus case, where a closed structure comprising a cooling airflow 
path, as 

well as cooling by natural convection, without operating part such as 
fan, lead 

to high reliability, while internal heat is radiated directly to the 
outside 

air through a metal airflow path, so that the entire apparatus is 
kept at a low 
temperature . 

SOLUTION: There are provided an electronic apparatus case of a 
closed 

structure in which an electronic part such as board is housed, and a 
metal 

airflow path which is provided in the electronic apparatus case and 
comprises 

an air- intake hole and an exhaust hole at the lower part and the 
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upper part, 

respectively. The electronic apparatus case is cooled by natural air 
cooling . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the gestalt 1 of operation, and is the perspective view showing the 
heat dissipation structure of an electronic equipment case. 

[Drawing 2] It is drawing showing the gestalt 2 of operation, and is the sectional view and 
decomposition perspective view of an electronic equipment case. 

[Drawing 3] It is drawing showing the gestalt 2 of operation, and is drawing showing the heat 
dissipation path in an electronic equipment case. 

[Drawing 4] It is drawing showing the gestalt 3 of operation, and is the top view and decomposition 
perspective view of a heat sink. 

[Drawing 5] It is drawing showing the gestalt 4 of operation, and is the top view and decomposition 
perspective view of a heat sink. 

[Drawing 6] It is drawing showing the gestalt 5 of operation, and is drawing showing the fin 
configuration in a heat sink. 

[Drawing 7] It is drawing showing the heat dissipation path in the conventional closed mold electronic 
equipment case. 

[Drawing 8] It is drawing showing the heat dissipation structure in the conventional electronic 
equipment. 

[Description of Notations] 

1 An electronic equipment case, 2 The air course in a case, 3 An inhalation-of-air hole, 4 An exhaust 
hole, 5 A heat sink, 6 A substrate, 7 A discrete-type heat sink, 8 An one apparatus heat sink, 9 A 
ventilation flue, 10 A fin, 1 1 Fin die length, 12 Fin pitch. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment case which made it possible to 
radiate heat to the exterior easily in the heat which installed the metal air course or the air course of a 
heat sink and one apparatus in the interior of a case about the electronic equipment of natural air-cooling 
cooling system with indoor or an outdoor installation mold, and was generated inside. 
[0002] 

[Description of the Prior Art] Drawing 8 is drawing showing the heat dissipation structure in the 
conventional electronic equipment. In an electronic equipment case, natural air-cooling cooling with the 
viewpoint of dependability to the closed mold electronic equipment case 13 is desirable. However, in 
order to heighten the heat dissipation effectiveness by one side as internal calorific value becomes large, 
it was cooling with inhalation of air, the natural ventilation case 15 which installed the exhaust hole, and 
the forced-air-cooling case 16 which mounted the cooling fan 17. 

[0003] The technical problem described below occurs about these cases. When internal calorific value 
becomes large about the closed mold electronic equipment case 13, the heat dissipation to the exterior 
becomes mainly enough [ in a device center section ] less, and there is a problem which the whole 
device elevated-temperature-izes. Drawing 7 is drawing showing the heat dissipation path in the 
conventional closed mold electronic equipment case. As shown in drawing, in the closed mold 
electronic equipment case 13, heat dissipation was performed by radiation with the heat transfer by 
natural circulation- flow, and the free convection from a case front face. In this case, in the exoergic 
section near the center in a case, although the exoergic section near the case wall is easy to be cooled, 
since other exoergic parts are adjoined (it is in the condition near heat insulation), the heat dissipation 
from a case wall surface is not expectable. This result There was a problem on which the center of a case 
and the upper part tend to be filled with heat. 

[0004] Although marginal heat release is larger than the closed mold electronic equipment case 13 about 
the natural ventilation case 15, there is fear of the dependability fall by dust entering. 
[0005] Moreover, although adopted with the case with large calorific value in the forced-air-cooling 
case 16 which installed the cooling fan 17 in many cases, the technical problem occurred by Men of the 
dependability of a device from a fan's life or failure. 

[0006] As a Prior art of such a field of electronic equipment, between the substrates in a small electronic 
equipment case is made into an air course at JP,57- 130500, A, and heightening through and the cooling 
effect is proposed in the cooling wind by the fan between air courses. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the conventional electronic equipment was constituted 
as mentioned above, it had the technical problem described below. 

(1) In an electronic equipment case, the case structure which is sealing case structure and does not have 
an internal fan from a viewpoint of dependability may be taken. In that case, the interior of a case, 
especially near a core, since heat dissipation using a case outer wall was not able to be performed, it was 
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filled with heat, and there was a problem of elevated-temperature-izing of a device. 

(2) Although it may not sealing-ize but heat may be radiated by installation of inhalation of air and a 
ventilating hole by electronic equipment with large calorific value since the heat dissipation 
effectiveness is heightened, there was a possibility that the dependability of a device might fall because 
dust etc. enters from an air intake and exhaust vent in this case. 

(3) Although electronic equipment with still larger calorific value was raising the cooling effect by 
installing a fan in a case and performing forced-air-cooling cooling, there were a temperature rise in the 
device by the fan failure which are operation components, and danger of incorrect actuation of the 
device accompanying it. 

(4) When the structure of installing the conventional heat sink between [ whole ] the substrates in a case 
was taken, the inhalation-of-air hole was closed depending on how to place a case, and there was a case 
where the open air required for cooling could not be incorporated enough. 

[0008] Taking sealing-ized structure, having [ were made in order to solve this trouble, and ] an air 
course for cooling, and by being cooled in a free convection and not having operation parts, such as a 
fan, it is reliable and this invention aims at offering the natural air cooling closed mold electronic 
equipment case which can maintain the whole device at low temperature by radiating heat in the direct 
open air from a metal air course in internal generation of heat. 
[0009] 

[Means for Solving the Problem] The natural air cooling closed mold electronic equipment case 
concerning this invention is prepared in the electronic equipment case of the sealing structure which 
contained electronic parts, such as a substrate, and this electronic equipment case, it has the metal air 
course which has an exhaust hole in the lower part in an inhalation-of-air hole and the upper part, and an 
electronic equipment case is considered as the configuration cooled by natural air cooling. 
[0010] Moreover, it has the metal heat sink united with the metal air course. 

[001 1] Moreover, a heat sink is considered as a configuration with the discrete-type heat sink of fin fang 
furrow mold fin 2 formula. 

[0012] Moreover, a heat sink is considered as a configuration with the one apparatus heat sink of a 
configuration to which each opposed fin was connected. 

[0013] Moreover, a metal air course and metal febrile components are stuck with thermally conductive 
rubber etc. 

[0014] Moreover, fin die length of a heat sink is fixed, and, as for a heat sink more central part, a fin 
pitch has the fin configuration which becomes large. 

[0015] Moreover, the fin pitch of a heat sink is fixed and it has the fin configuration to which fin die 
length becomes short in a heat sink central part. 

[0016] Moreover, a ventilation flue is established in the edge of a heat sink. 
[0017] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained with 
reference to a drawing below gestalt 1 . of operation. Drawing 1 is drawing showing the gestalt 1 of 
operation, and is the perspective view showing the heat dissipation structure of an electronic equipment 
case. Setting to drawing, the air course in a case of metal [ 1 / 2 / an electronic equipment case and ], the 
inhalation-of-air hole with which 3 was prepared in the lower part of the electronic equipment case 1, 
and 4 are exhaust holes. Even when the electronic equipment case 1 is directly installed in a floor and 
the ground, the inhalation-of-air hole 3 for cooling is installed also in a case side face so that inhalation 
of air may become possible. 

[0018] The air course 2 in a case is the electronic equipment case of the sealing structure of it being 
prepared between substrates (with no illustration), and the both-sides side of the air course 2 in a case 
making a substrate sealing structure, and carrying out heat dissipation cooling through the air course 2 in 
this case. The electronic equipment case 1 is cooling structure which cools with natural air cooling with 
the outdoors or an inside-of-a-house installation mold. 

[0019] According to the gestalt of above-mentioned operation, the metal air course 2 in a case is formed 
in the electronic equipment case 1 interior, and the whole electronic equipment can be maintained at low 
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temperature by radiating heat in the direct open air from the air course 2 in a case in internal generation 
of heat. 

[0020] Moreover, in order that a substrate may take sealing-ized structure, having the air course 2 in a 
case, there is no problem of a dependability fall of the device by the dust from the ventilating hole in the 
conventional natural ventilation case. 

[0021] Furthermore, since it is cooled in a free convection and the electronic equipment case 1 does not 
have operation parts, such as a fan, there are not a fan life and incorrect actuation by the formation of a 
device elevated temperature by failure, and its dependability improves. 

[0022] The gestalt 2 of implementation of this invention is explained with reference to a drawing below 
gestalt 2. of operation. Drawing 2 and 3 are drawings showing the gestalt 2 of operation, and a heat 
dissipation path [ in / drawing 2 , and / in drawing 3 / an electronic equipment case ] is shown, [ the 
sectional view and decomposition perspective view of an electronic equipment case ] As shown in 
drawing 2 , in order to raise the heat dissipation effectiveness more about the electronic equipment case 
of drawing 1 , it is the electronic equipment case of the structure which unified the air course 2 in a case, 
and the metal heat sink 5. 

[0023] As shown in drawing 3 , by installing the air course 2 in a case in the electronic equipment case 1 
interior, and making a substrate 6 into sealing structure, the heat dissipation to the direct open air from a 
case wall is attained also from the exoergic section of a case center section, and, moreover, the merit of 
the dependability by sealing-izing is not spoiled, either. The cooling engine performance improves 
further by furthermore installing the heat sink 5 of the air course 2 in a case, and one apparatus. 
[0024] Moreover, the effective heat dissipation to soak-izing of the febrile substrate 6 and the open air 
from a heat sink 5 and the air course 2 in a case is attained by sticking the substrate 6 and heat sink 5 
which mounted the heater element with thermally conductive rubber etc. 

[0025] According to the gestalt of above-mentioned operation, when the air course 2 in a case and a heat 
sink 5 take unification structure, the cooling effect improves further from the gestalt 1 of operation. 
[0026] The gestalt 3 of implementation of this invention is explained with reference to a drawing below 
gestalt 3. of operation. Drawing 4 is drawing showing the gestalt 3 of operation, and is the top view and 
decomposition perspective view of a heat sink. In drawing, 7 is a discrete-type heat sink and the 
configuration of a fin 10 is the thing of ditch type fin 2 usual formula. The discrete-type heat sink 7 is 
installed in the air course 2 in a case, or takes the air course 2 in a case, and unification structure. 
[0027] Moreover, a ventilation flue 9 can also be established in discrete-type heat sink 7 edge so that it 
may become possible [ the inhalation of air from the inhalation-of-air hole 3 of electronic equipment 
case 1 side face shown in drawing 2 ] for the discrete-type heat sink 7. 

[0028] The gestalt 4 of implementation of this invention is explained with reference to a drawing below 
gestalt 4. of operation. Drawing 5 is drawing showing the gestalt 4 of operation, and is the top view and 
decomposition perspective view of a heat sink. In drawing, 8 is an one apparatus heat sink and is the 
configuration to which each opposed fin 10 was connected. 

[0029] Moreover, a ventilation flue 9 can also be established in one apparatus heat sink 7 edge so that it 
may become possible [ the inhalation of air from the inhalation-of-air hole 3 of electronic equipment 
case 1 side face shown in drawing 2 ] for the one apparatus heat sink 7. 

[0030] A designer can choose a discrete-type heat sink or an one apparatus heat sink according to the 
mounting conditions of a device etc. 

[0031] The gestalt 5 of implementation of this invention is explained with reference to a drawing below 
gestalt 5. of operation. Drawing 6 is drawing showing the gestalt 5 of operation, and is drawing showing 
the fin configuration in a heat sink, general — between fins — pressure-loss resistance (it is proportional 
to the fin die length 11, and in inverse proportion to the fin pitch 12) - like [ between the fins of the 
center section of the heat sink 5 ] - air - a connoisseur ~ a cage — being hard . As a configuration 
which improves it, the fin die length 1 1 is fixed, the fin configuration A to which the fin pitch 12 
becomes large, or the fin pitch 12 is as fixed as a heat sink central part, and the fin configuration B to 
which the fin die length 1 1 becomes short in a heat sink central part can be chosen. 
[0032] 
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[Effect of the Invention] According to this invention, a metal air course is formed in the interior of a 
case, and the whole device can be maintained at low temperature by radiating heat in the direct open air 
from a metal air course in internal generation of heat. Moreover, when an air course and a heat sink take 
unification structure, the cooling effect improves further. Moreover, in order to take sealing-ized 
structure, this case having an air course for cooling, there is no problem of a dependability fall of the 
device by the dust from the ventilating hole in the conventional natural ventilation case. Furthermore, 
since a case is cooled in a free convection and it does not have operation parts, such as a fan, there are 
not failure by the fan life and incorrect actuation by the formation of a device elevated temperature, and 
its dependability improves. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the natural air cooling closed mold electronic equipment case which is prepared in the 

electronic equipment case of the sealing structure which contained electronic parts, such as a substrate, 

and this electronic equipment case, is equipped with the metal air course which has an exhaust hole in 

the lower part in an inhalation-of-air hole and the upper part, and is characterized by considering said 

electronic equipment case as the configuration cooled by natural air cooling. 

[Claim 2] The natural air cooling closed mold electronic equipment case according to claim 1 

characterized by having the metal heat sink united with said metal air course. 

[Claim 3] The natural air cooling closed mold electronic equipment case according to claim 2 

characterized by considering said heat sink as a configuration with the discrete-type heat sink of fin fang 

furrow mold fin 2 formula. 

[Claim 4] The natural air cooling closed mold electronic equipment case according to claim 2 
characterized by considering said heat sink as a configuration with the one apparatus heat sink of a 
configuration to which each opposed fin was connected. 

[Claim 5] The natural air cooling closed mold electronic equipment case according to claim 1 or 2 
characterized by sticking said metal air course and metal febrile components with thermally conductive 
rubber etc. 

[Claim 6] For fin die length, said heat sink is a natural air cooling closed mold electronic equipment case 
according to claim 2 with which a fin pitch is characterized by having the fin configuration to which it is 
fixed and a heat sink more central part becomes large. 

[Claim 7] Said heat sink is a natural air cooling closed mold electronic equipment case according to 
claim 2 characterized by having the fin configuration to which a fin pitch is fixed and fin die length 
becomes short in a heat sink central part. 

[Claim 8] The natural air cooling closed mold electronic equipment case according to claim 3 or 4 
characterized by establishing a ventilation flue in the edge of said heat sink. 



[Translation done.] 
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